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COMMONACRONYMS
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EXECUTIVE SUMMARY

There is a growing effort in Colorado to protect community drinking water sourcesgfooemtial
contamination.Many communities are taking a proactive approaeipreventing the pollution of
their drinking water sourcgby developing a source water protection plasource water
protection plan identifies a source water protection aréistspotential contaminansourcesand
outlinesbest management practices teducerisks to the water sourcédmplementation of a
source water protection plan provides an additional layer of protectibthe local levebeyond
drinking water regulations.

TheTabernastMeadowsWater and Sanitation Distristalues a clean, high quality drinking water
supply and decided to work collaboratively with area stakeholders to develop a Source Water
Protection PlanThe source water protection planning effort consisted of public planning meetings
with stakeholders inluding local citizens and landowners, private businesses, water operators, local
and state governments, and agency representatiiasng the months oMarch 20150 November
2015ati KS 5 A & (i NJolarad@ RuraR\WakenASsSdiatinmas instrumendl in this effort by
providing technical assistance in the development of this Source Water Protection Plan.

TheTabernastMeadowsWater and Sanitation Districbtains its drinkng waterfrom 3

groundwater wells in théole Creek alluvium (2 wells) aretTroublesome Formation bedrock
aquifer (1 well) The Source Water Protection Area for these water soigféecludes the Pole

Creek and Crooked Creek watersheds. The Primary Protection Area is adjacent to the wells and
mostly within the boundaries ohie District. The Sourd¥ater Protection Area is the area that the
TabernasiMeadowsWater and Sanitation Distrittas chosen to focus its source water protection
measures to reduce source water susceptibility to contaminafithe SteerinCommittee

conducted a inventory ofpotential contaminant sourceandidentified other issues of concern

within the Source Water Protection Area.

TheSteering Committee developed best management practicesduce therisksfrom the

potential contaminansourcesand other issues of concern. The best management practices are
centered on the themes of building partnerships with community members, businesses, and local
decision makers; raising awareness of the value of protecting community drinking wapdiesup

and empowering local communities to become stewards of their drinking water supplies by taking
actions to protect their water sources.

The following lishighligts the highest priority potential contaminant sources and/or issues of
concern and thig associatedest management practices

TransportationSpills andRoads

Transportation Corridor Recommendations
1. Improve drainage and vegetation around the wells. Grade soils so that surface water run
off flows beyond the wells and there is no water ponding in the vicinity of the wells. Near
Well No. 2, grade soils so that snomelt run-off does not pond on the aess road or near
the well house. Near Well No. 1, delineate community snow storage area so thaffrun
from the melting snow piles will not flow past or in the vicinity of the well and well house.
2. Work with the ownesof Los 16, 17,18, 19,20and21to implement agreed upon source

water protection measures.
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protection area.

4. Develop an Emergency Notification Card and distribute.

5. Share shapefiles of the source teaprotection areas with Emergency Responders and
CDOT to be overlaid on their spill response maps.

6. Maintain (update annually) contact information with Emergency Responders and CDOT to
improve notification of spill response activities.

Collaboration

Colaboration Recommendations:
1. Continue to be an active member of the FRSWPP, participating in outreach and
collaborating on new initiatives
2. Verify contacts of the FRSWPP response phone tree and perform a test call at least once a
year

Industrial Activities

Industrial AreeERecommendations

1. Meet with various industrial and commercial entities within SWPA to raise awareness about
source water protection and to distribute Emergency Notification Cards.

2. Work with the local industrial and commercial éigs as well as the Local Emergency
Planning Committee to inventory potential contaminants stored onsite.

3. Purchase and distribute spill response kits to industries and acsivheg are not under
regulation.

4. Ensureall TMWSD work trucks are equipped mwipill response kits so staff are able to
respond to spills immediately.

Pole CreelGolf Course Operations

Pole Creeksolf Courses BeManagement Practices Recommendations
1. Meet with golf course administrative staff to raise awareness alsource water protection
and distribute Emergency Notification Cards.
2. 9y 02dzNF 3S YR adzLJIR2 NI GKS 3I32fF O2dzNESQa OdzZNNBy
a. The Fraser Valley Municipal Recreation District follows all rules and regulations
pertaining to the Colorado Beli A OA RS AcL{L.R.3. Brticle 200ETRle 35).
b. The FVMRBmploys certified public pesticide applicators on staff,
c. All chemicals are stored in a chemical shed with a spill proof floor,
d. Products used on site are EPA registered, safe to humanwitdiifie, and break
down immediately.
e. The golf course design includes vegetative buffers adjacent to surface waters on the
golf course and slow down and filter raff.
f. Operations include bulk fertilization ofifavays, rough, antee boxes twice a year.
This activity is contracted out.
3. The golf course sanitary septic system is inspected annually and meets Grand County
regulations.
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Contamination of Pole Creek and Roberts Pond

1. Lyadlrtf a{2dz2NOS 2 (SN t N®&tdS OdarAPalg/Crde@tddked a A Iy a |
Creekand Roberts Pond.

2. Remain vigilant to recognize if/whencontamination occuren Pole Creeknd follow upby
closing the Pearl Ditch Headgate.

3. Maintain et waste stationghat have been installed at Roberts Pond to reduce the amount
of fecal bacteriahat gets carried intahe pond via surface runoff.

4. Increase outreach to local residents on the importance of cleaning up pet waste to decrease
water contamination.

Security andvandalism

Vandalism Bedt¥lanagement Practices Recommendations

1. Perform regular checks to ensure thadtocksthat havebeen
installed onwellheads(see picture leftare secure
: 2. Continue to rely on existing measures (locked well heads and
%o ~ fencing) aroud wells to prevent vandalism/tampering.
] 3. Remain vigilant to recognize if/iwhen vandalism/tampering

| occurs.
' 4. Install Drinking Water Protection Area signs at strategic locations

throughout source water protection area.
5. Share Source Water Protection Plan witle thounty Sheriff and

enlist their support for regular patrol of area.

Image 1: Security padlock installed on Well 2 wellhead

The Steering Committe@cognizes that the usefulness of this Source Water Protection Plan lies in
its implementation and wilbeginto executethese best management practices upon completion of
this Plan

This Plan is a living documehtt is meantto be updated toaddress ary changes that will

inevitably comeThe Steering Committee wittviewthis Plan ata frequency of once eve3+10

years or if circumstances change resultinghim development of new water sources and source

water protection areas, or if new risks ddentified. This plan was originally written in November of

2015 and has been revised as of April 200t8s SWPP will be approved by the TMWSD Board of
5ANBOG2NRE a ¢Sftf Fa (GKS . 2FNR 2F /2dzyie [/ 2YYA&aal
websitesto raise awareness.
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INTRODUCTION

Source water tection is a proactive approach to preventing the pollution of lakes, rivers,
streams and groundwater that serve as sources of drinking wdter.generations water quality
was taken for grantedand sill today many people assume that thaiater is naturally protected
However, as water moves through andver the ground, contaminants mdope picked up and
carried to a drinking water sypby.

While a single catastrophic evemiay wipe out alrinkingwater source the cumulative impact of
minor contaminant releases over time can atesultin the degradation of a drinking water source
Contamination can occur viiscrete(point source) andlispersednonpoint source) sources\
discrete source contamima originates from a single pointvhile a dispersed sourcemtaminant
originatesfrom diffusesources ovea broader areaAccording to the U&nvironmental Protection
Agency nonpointsource pollution is the leading cause of water quality degradati®dRG, 2008).

Figurel: Schematic drawing of the potential source of contamination to surface and groundwater

TheTabernash Meadowd/ater and Sanitation Districecognizes the potential for contamination
of their drinkingwater source andrealizesthat the development othis Source Water Protection
Plan is thefirst step in protectinghis valuable resourcd2roactive plannings essential to protect
the longterm integrity of thedrinking water supply and to lim@osts and liabilitiesThisSWPP
demonstrates theTabernash Meadowd/ater and Sanitation Distri& Zmniitment to reducing
risks to their drinking water supply.
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Figure 2: Map of Colorado Indicating Grand County and the Location of TMWSD

,,,,,,, 5 ¥ L4 Location of Tabernash Meadows WSD
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=t GAreas

Location of TMWSD
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Source Water Protection Plan
TMWSD, Grand County, Colorado

Virtual Earth Hybrid Image
8/10/2015

Purpose of the Source Water Protection Plan

The Source Water Protection Plan (SWPP) is a tool fdrahernash Meadowg/ater and
Sanitation Districto ensure clean and high quality drinking water sources for current and future
generationsThisSource Water Protection Plan is designed to:

T /NBIFIGS +y FgFNBySaa 2F (GKS O2YYdzyAieQa RNRAY] A
surface water and/or groungater quality within the watershed,;

1 Encourage education and voluntary solutionstieviate pollution risks;

1 Promote management practices to protect and enhance the drinking water supply;

1 Provide for a comprehensive action plan in case of an emergency that threatens or disrupts
the community water supply.

Developing and implementing soce water protection measures at the local level (i.e. county and
municipal) will complement existing regulatory protection measures implemented at the state and
federal governmental levels by filling protection gaps that can only be addressed at thiel@ta

Background2 ¥ / 2 f 2 NIProBgr&a {2 ! t
Source water assessment and protection came into existence in 1996 as a result of Congressional
reauthorization and amendment of the Safe Drinking Water Aeéseamendments required each

state to develop &ource water assessment and protection (SWAP) progréum Water Quality
Control Division, an agency of the Colorado Department of Public Health and Environment (CDPHE),
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Colorado Wellhead Protection Pragn.
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systems in preventing potential contamination of their untreated drinking water supgitestwo
phases include thessessment Phase and the Protection Phase as depicted in the upper and lower
portions of Figure3, respectively.

ProTecTion
Pran PROTECTION PLAN

Sowce COPHE - WQCD
Figure3: Source Water Assessment and Protection Phases

Source Water Assessment Phase
The Assessmemhasefor all public water systemsas completed in 2004 and consistefifour
primary elements:

1. Delineating the source water assessment area for each of the drinking water sources;

2. Conducting a contaminant source inventory to identify potential source®otfamination
within each of the source water assessment areas;

3. Conducting a susceptibility analysis to determine the potential susceptibility of each public
drinking water source to the different sources of contamination;

4. Reporting the results of the sote water assessment to the public water systems and the
general public.

A Source Water Assessment Report was provided to each public water system in Colorado in 2004
that outlines the results of this Assessment PhaBkee Tabernash Meadows Water and &stion
District did not receive a Source Water Assessment by the CDPHE Water Quality Control Division.
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Source Water Protection Phase

The Protection Phase is a noggulatory, ongoing process in which all public water systems have
been encouraged to voluatily employ preventative measures to protect their water supply from
the potential sources of contamination to which it may be most susceptible. The Protection Phase
can be used to take action to avoid unnecessary treatment or replacement costs assadthted
potential contamination of the untreated water suppyource water proteton begins when local
decisionmakers use the source water assessment results and other pertinent information as a
starting point to develop a protection plaAs depicted irthe lower portion ofFigure3, the source
water protection phase for all public water systems consists of four primary elements:

1. Involving local stakeholders in the planning process;

2. Developing a comprehensive protection plan for all of their drinkingewsdburces;

3. Implementing the protection plan on a continuous basis to reduce the risk of potential
contamination of the drinking water sources; and

4. Monitoring the effectiveness of the protection plan and updating it accordingly as future
assessment resuliadicate.

The water system and the community recognize that the Safe Drinking Water Act grants no
statutory authority to the Colorado Department of Public Health and Environment or to any other
state or federal agency to force the adoption or implemeitatof source water protection
measuresThis authority rests solely with local camnities and local governments.

The source water protection phase is an ongoing process as indicaféglire3. The evolution of

the SWAP program is to incorporate anywnassessment information provided by the public water
supply systems and update the protection plan accordingly.
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SOURCE WATER SETTING

Location and Description

TheTabernash Meadowd/ater and Sanitation Ctisct is in Grand County, Coloradéigure2). The
geographical area idassified ashe Southern Rocky MountairmsHigh Mountains and Valleys
(NRCS, 2009). The areahiaracterized by steep, high mountaimnges and associated mountain
valleys Vegetation is sagebrugfrass at low @vations, and with increasing elevaticanges from
coniferous forest to alpine tundraElevations range from 6,500 to 14,400 feRecreation, mining,
and wildlife habitat are importanand uses throughout this are&mall valleys are irrigated and
used for growing hay and pastufer livestock.

The areasurrounding the TMWScludesboth private and publially ownedands. The Town of
Taternashthe YMCA of the Rockiasymeroussubdivisionsand other privately owned lands
comprise the private lagss. The public land is primarily United States Forest Service Arapahoe
Roosevelt National Forestanaged by the Sulphur Ranger District.

The average annual precipitation in tlaisea ranges from 1§ 30 inches in the valleys and 8®3
inches in the montains (NRCS, 2009Rainfall occurs as hightensity, convectivéhunderstorms
during thegrowing season but most of threcipitation falls in winter asnow. The average annual
Temperaturds 26 to 54 degrees F3(to 12 degrees C). The frefste period averages 135 dagad
ranges from45 to 230 days.

The geology of the area near the Town of Tabernasharacterized by alluvial and colluvitim
sufficial depositverlying the Troublesne Formation bedrock deposit§o the west of
Tabernashthrust faultsexpose the older sedimentary bedrock units includingtiddle Park
Formationandsedimentary rocks Further to the west and south of Tabernash faulting exposes the
crystalline bedrak units comprised ahetamorphic rocks and smallutons(Shroba et al, 2010)

The alluvium is wstly poorly sorted coarse sand and pebbly to cobbly gravhematerials occur
in stream channels and flood plains along the Fraser Rivetridiary streams In glaciated
tributary drainagesthe alluvium is described agavely streaniterrace alluvium The valley
alluvium wit consists mostly of poorly sorted sand and gravel alonggiaciated tributary
streams Locally, in areas undam by the Troublesome Formation, the uadntairs a significant
amount of silt Also, h marshes and other wet aregbe alluvial depositsnay include organicich
sedimentg(Shroba et al, 2010)

The lithography of porly exposed outcrops and smalammade exposures dhe Troublesome

Formationin the Fraser basimdicateweakly consolidated siltstone, minor interbedded sandstone

and conglomerate, and locally unconsolidated sand and grgvél.ii K2t 2 3A 0 RF GF Ay RNAf
water wells near Figer and Tabernash suggest that the unit in the subsurface consists chiefly of

siltstone Much of theFormation exposeth the Troublesome basifHot Sulphur Springs

guadrangl@, northwest ofthe Frasebasinis also corposed of siltstone Limited lithologc data in

RNAff SNRa f23a ada3sSad ddKFdG alryRadz2ySfillyR 02y 3f 2)

1The terms fAalluviumodo and fAalluvialodo refer to sedi ment transported
(stream alluvium) as well as by running water not confined to channels (sheet flow or unconfined overland
flow). The term fcolluviumo refers to all rock and sediment transpo

1892; Merrill, 1897).
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deposits of variable thickness (about 13 m) within more uniform intervals of fingrained
sedirment (probably mostly siltstone) (Shroba et al, 2010

The Troublesome Formation the Fraser quadrangle has measured dipscd€B, & slightly tilted
and is locally faultedThe dtstone layers,in areas with steep slopgare prone to displacement by
creep, sliding, and other massovement processesEstimates ofttickness based on outcrop and
drill-hole dataindicate the deposits at least 150 nthick near Fraser and about 255 m near
Tabernash{Shroba et al, 2010)

Figure4: Land Ownership in the Vicinity of the SWPP
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TMWSD SWPP 2018 Revision Page |13




Tabernash Meadows WSEburce Water Protection Plan

Hydrologic Setting

TheTabernash Meadows | 4 SNJ F YR { I YA il (A B&groubdivatelipNipEuifroni
the Crooked Creek and Pole Craektershed Pole Creek is tributary torooked Creelind
Crooked Creejoinsthe Fraser River approximately ¥2 mile north of Taberndste creeks diia
roughlyequal area®f the watershed upstream ofMWSD, totaling approximateBb square miles.

Pole Creek and Crooked Crdleikv from westto eastwith headwaters near Sheep MountaimtBe
Passand Moose MountainBottle Pass is at an elevation ofpgpximately 10,000 feetAt its
confluence with the Fraser Rivé&rooked Creellrops in elevatiorio approximately 8,500 feet.
Crooked @ek is appoximately 9 miles long and Pole Creek is approximately 8 miles long.

Neither Pole Creek nor Crooked Creek include any stream segments that are designated by the
Colorado Department of Public Health and Environment. The surface usdsinclude
agriculturalirrigationand the Colorado Water Conservation Boawhs instream flow water rights
on portions of Crooked Creek. There ardomgterm stream gages in the watershed.

The United States Geological Survey has published water quality data for Crooked gt &alte
Creek.Figures5 and 6 showthe locations of the USGarfacewater and groundwateiquality
stations respectively Tables 1 and Zummarize the locations angkriod for thewater quality
analysedor the surface water and groundwater, respectivelhe most frequently analyzedater
guality parameters include ammonia, chloride, dissolved oxygen, nitrate/nitrite, orthophosphate,
phosphorous, specific conductes, temperature, and instantaneouasscharge.

Figure 5: Locations of USGS Surface Water Quality Monitoring in the Vicinity of TMWSD
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Tablel: Summary of Surface Water Quality Monitoring in the Vicinity of TMWSD
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Map Key Site ID Site Name Begin Data| End Date | Count
A 395612105563700 |CROOKED CR BLW PTARMIGAN CR NR TABERNASH, @/@8/2000 | 9/11/2001 9
B 395634105532401 |CROOKED CREEK BL TIPPERARY CREEK NR TABERN&$81169y | 9/21/2009 130
C 395927105505700 |[CROOKED CR ABV POLE CREEK AT TABERNASH 10/21/1999| 7/20/2015 132

395838105560800 |POLE CREEK TRIB BLW YMCA RESERVR NR TABERNAAHM/ZD01 | 8/14/2001 1
395848105563300 |POLE CREEK ABOVE YMCA CAMP NEAR TABERNASH8(@/2001 | 8/14/2001 1
395858105544700 |POLE CREEK ABOVE GOLF COURSE NR TABERNASH,8CI@/2001 | 8/14/2001 1
395901105550800 |POLE CREEK AT UPPER STATION NR TABERNASH, £Q@/26/1997 | 9/22/2009 111
395902105522100 |POLE CREEK ABV SKUNK CREEK NEAR TABERNASH, &04/2001 | 8/14/2001 1
395930105510700 |POLE CREEK AT MOUTH NR TABERNASH, CO 2/26/1997 | 11/8/2011 125

—[T(®|mM|m|O

Figure 6: Locations of USG®uBdwater Quality Monitoring in the Vicinity of TMWSD
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Table 2: Summary of Groundwater Quality Monitoring in the Vicinity of TMWSD

Map Key Site Number Site Name WQ date Begin WQ date En
A 395750105515800 SC00107614BDA 8/20/1998 9/13/2001
B 395907105540100 SC00107604CDD 8/18/1998 9/11/2001
C 395917105514800 WILLET -- -

D 395925105503100 SC00107601DAB 8/24/1998 8/24/1998
E 395928105533500 SC00107604ABC 8/20/1998 9/13/2001
F 395929105510300 SC00107602DAC 5/21/1997 5/14/2012
G 395930105505500 SC00107601CDC 8/17/1998 8/17/1998
H 395934105503600 SC00107601DDD 8/19/1998 8/19/1998
I 395934105521700 SC00107603ADD 8/18/1998 8/18/1998
J 395935105535800 SC00107604BA00 9/13/1997 9/13/1997
K 395937105500500 SC00107601CDB 8/24/1998 9/13/2001
L 395942105502000 SC00107501CBC 8/18/1998 9/12/2001
M 400013105540600 SC00107633ACC 8/20/1998 8/20/1998

The Districpumps its water supply from thresells (Figure Y. Two of the water supply wells are
completed in the alluvium of Crooked Creek (Wells No. 1 and 3). One well is completed in the
bedrockTroublesome Formation (Well NB). The alluvial wells aperforatedfrom approximately
50 to 60feet below the gound surface and the Troublesomell has perforation aintervals from
170to 300 feetbelow the ground surfacderforation allows ground water to recharge the wells.

Water quality testing done by the TMWSD indicates that the alluvial water supplie®tuader

the direct influence of surface water, but it is likely that the alluvial aquifer is recharged by the
groundwater flow in Crooked Creek and Pole Creek. The Troublesome well indicates water
chemistry typical of the deep wells in the ar@eaturaly occurring Rloride anddissolved minerals
measured asotal dissolved solids The recharge area for the Troublesome well is not known. The
groundwaterin the Troublesome Formation occurslenses and beds of silty sandstones

siltstones andfractures

Crooked Creek and Pole Creek do not have any Stratem segment classifications or 303d listed
streamsegments meaning they are not considered impaired by the EPRere are Colado Water
Conservation Board instream flow water rights oondked Creek.

The water system has not petitioned the Water Quality Control Commission for the establishment
of a classified groundwater ar@ad associated sitepecific ground water quality standards for its
ground water intakesinder Regulation No.24

TMWSD SWPP

2018 Revision
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Figure 7: Location Map of the TMWSD Wells
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